Aspergillus clavatus, strain MIT-M16, was one of several fungi isolated from mold-infested rice obtained from a Thai household in which a child died of an unidentified toxicosis (7) . The culture has been deposited in the U. S. Department of Agriculture collection in Peoria, Illinois, as NRRLI5890. Three toxic substances have been identified among the products of this fungus: cytochalasin E (3)-previously known to be produced only by Rosellinia necatrix (1)-and two new tremorgens, tryptoquivaline and tryptoquivalone (6) . Figure 1 shows the structures of these compounds. Early in our studies, these three toxins were isolated from static cultures grown on glutinous rice; fermentation yields were later increased by carrying out solid substrate fermentations on pearled barley. In view of the increasing interest in cytochalasins (2, 5) and the need to study the two new tremorgens, we now describe this improved procedure for production of these toxins, which is based on the solid substrate fermentation technique of Hesseltine (8) .
We tested a series of grains in shaking cultures, as recommended by Hesseltine (8) . Control flasks containing glutinous rice were incubated statically; flasks containing grains other than glutinous rice were shaken. All flasks were incubated for 2 weeks at 30 C. The toxins were extracted with methylene chloride and then precipitated with petroleum ether (7) . The methods of purification and weanling rat bioassay followed those of Glinsukon et al. (7) . The grain most conducive to toxin development was found to be pearled barley, which yielded more than three times the weight of crude toxin produced by the control (static glutinous rice). In addition to its increased weight, the crude toxin fraction from agitated barley was richer in toxin content (based on rat lethality) than the crude toxin preparation from the control. Static fermentations on pearled barley were less satisfactory: these produced about twice as much crude toxin as did the control method, but the crude toxin was not as rich in cytochalasin or tremorgens as was the shaken preparation.
No antimicrobial activity was exhibited by cytochalasin E, tryptoquivaline, or tryptoquivalone against any of 29 strains of yeasts, 2 molds, and 46 bacteria (Table 1) , including the Bacillus megaterium culture often used for assay of mycotoxins (4) . The three compounds were tested by dipping paper disks into solutions of 1 to 2 mg of toxin/ml, adding the disks to the surface of seeded agar plates, and looking for clear zones after suitable incubation. The crude toxin fraction did exhibit antibiotic activity against B. megaterium, but purification of the mycotoxins removed the antibiotic. The three toxins were also inactive against Chlorella (9) .
The procedure developed for production of the three mycotoxins is as follows. Spores from a soil culture maintained at 4 C were inoculated onto Czapek solution agar, enriched with 0.5% yeast extract and 0.5% Casamino Acids (Difco Laboratories), in a 120-ml dilution bottle. The incubation lasted 4 to 6 days at 30 C. Spores were suspended in 100 ml of 0.01% (wt/vol) sodium lauryl sulfate, and 10 ml of the spore suspension was added to each 2.8-liter, widemouthed Fernbach flask. The Fernbach flasks had received 300 g of pearled barley and 150 ml of warm water; they were then autoclaved, cooled, and incubated on the rotary shaker at 200 rpm (2-inch [ca. 5.08-cm] chloride per flask. After the first addition of methylene chloride, the suspension was allowed to soak overnight. The flask contents were then filtered through glass wool, and the grains were blended in a Waring blender for 60 s with the second 500-ml portion of methylene chloride. The homogenate was filtered through cheesecloth and the solids were discarded. After combining the two extracts, we added anhydrous magnesium sulfate in order to remove traces of water; the suspension was then filtered on a Buchner funnel with no. 595 filter paper (Carl Schleicher & Schuell Co.) and with either Celite filter aid no. 503 (JohnsManville Co.) or Hyflo Super Cel. After evaporating the filtrate in a flask evaporator to dryness, we precipitated the oily residue by pouring it slowly into ice-cooled petroleum ether and placing it overnight in the ice bath. The crude toxin fraction was recovered by filtration under vacuum on a medium-pore, sintered-glass filter and allowed to dry in the hood before being weighed. To remove traces of petroleum ether before determination of the weight of the fraction, the vial was stored overnight under negative pressure. From 1 kg of barley, approximately 35 mg of cytochalasin E and 80 mg of combined tremorgens were isolated in pure form. This yield represents an 
